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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 

[Claim 1] The number conversion means of transmitting-side signals for changing into the 
signal of N (<M) class which includes the signal of a multiple value at least based on the 
Ruhr where the value which a signal can take inputted the signal which is M kinds of 
binary and/or a multiple valiie, and was defined beforehand. It has a transmitting-side 
lightwave signal conversion means for changing said N kind of each signal into a 
lightwave signal, respectively. On the occasion of said conversion by said number 
conversion means of transmitting-side signals, the combination of the value of said N kind 
of each signal is an optical transmitter characterized by what it opts for corresponding to 
which pattem of the combination of the value of M kinds of said signals based on said 
Ruhr. 

[Claim 2] The signal whose value which a signal can take is M kinds of binary and/or a 
multiple value is used. As opposed to the signal of N (<M) class which was generated by 
the conversion based on the Ruhr appointed beforehand and which includes the signal of a 
multiple value at least A receiving-side lightwave signal conversion means to perform 
conversion for restoring the lightwave signal of N class generated by performing optical 
conversion to a lightwave signal to said N kind of signal, respectively. From said N kind 
restored, respectively of signal, it is based on the predetermined relation corresponding to 
said Ruhr. It has a number conversion means of receiving-side signals to perform 
conversion for restoring said M kinds of signals, and said conversion by said number 
conversion means of receiving-side signals is faced. The combination of the value of M 
kinds of each of said signal The optical receiver characterized by what it opts for 
corresponding to which pattem of the combination of the value of said N kind of signal 
based on said relation. 

[Claim 3] The optical transmitter according to claim 1 characterized by having a division 
means for generating the signal of binary [ said / M kinds of], and/or a multiple value by 
dividing the signal inputted from the exterior. 

[Claim 4] The signal of binary [ said / M kinds of] and/or a multiple value is an optical 
receiver according to claim 2 characterized by having a synthetic means for restoring the 
signal inputted from said exterior by being generated by dividing the signal inputted from 
the exterior, and compounding the signal of binary [ said / which was restored / M kinds 
of ], and/or a multiple value. 

[Claim 5] Conversion to said lightwave signal of said N kind of signal is performed using 
the light from which wavelength differs, respectively. It is the optical transmitter 
according to claim 1 characterized by having a multiplexing means for multiplexing said 
N kind changed using the light from which said wavelength differs of lightwave signal to 
the lightwave signal of N' (<N) class, and performing transmission to a receiving side 
using said lightwave signal of N' (<N) class it was multiplexed [ class ]. 
[Claim 6] Said N kind of lightwave signal is an optical receiver according to claim 2 
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which is generated by conversion using the light from which wavelength differs, it is 
multiplexed by the lightwave signal of N' class, is transmitted to it, and is characterized by 
having a separation means for restoring said N kind of lightwave signal by [ said ] being 
multiplexed and separating said lightwave signal of N' class transmitted. 
[Claim 7] The optical transmitter according to claim 1 characterized by having a pilot 
signal generation means to generate the pilot signal for being used for amendment of the 
level variation of said lightwave signal transmitted to a receiving side based on a 
predetermined regulation. 

[Claim 8] The optical receiver according to claim 2 characterized by having a level 
variation amendment means for amending level variation of said lightwave signal by using 
the pilot signal for being used for amendment of the level variation of said lightwave 
signal transmitted from a transmitting side. 

[Claim 9] The optical transmitter according to claim 1 characterized by having a 
modulation means beforehand to said N kind of signal in order to compensate wave 
degradation of said lightwave signal. 

[Claim 1 0] The optical receiver according to claim 2 characterized by having an 
equivalence means for compensating said wave degradation to said restored N kind of 
signal. 

[Claim 11] Said pilot signal is an optical transmitter according to claim 7 characterized by 
being that it being generated by making the bit within said M kinds of predetermined time 
amount slots of the signal of binary and/or a multiple value into a reference value, and 
being transmitted to a receiving side based on said predetermined regulation is transmitted 
to a receiving side as said a part of lightwave signal using conversion to said lightwave 
signal of said N kind of signal. 

[Claim 12] Said pilot signal is an optical receiver according to claim 8 characterized by 
being taking out a reference value [ in / it being generated by making the bit within said M 
kinds of predetermined time amount slots of the signal of binary and/or a multiple value 
into a reference value, and using said pilot signed / said predetermined time amount slot ]. 
[Claim 13] Said pilot signal is an optical transmitter according to claim 7 characterized by 
being that conversion to a lightwave signal being performed and being transmitted to a 
receiving side based on said predetermined regulation is transmitted to a receiving side 
using the optical transmission line of dedication. 

[Claim 14] Said pilot signal is an optical receiver according to claim 8 characterized by 
being restoring and using said pilot signal from the lightwave signal which conversion to a 
lightwave signal is performed, is transmitted to a receiving side using the optical 
transmission line of dedication, and is transmitted to a receiving side as using said pilot 
signal using the optical transmission line of said dedication. 

[Claim 15] Said pilot signal is an optical transmitter according to claim 7 characterized by 
being transmitted to a receiving side after conversion to a lightwave signal being 
performed and being transmitted to a receiving side based on said predetermined 
regulation is multiplexed by said N kind of lightwave signal [ all or part of]. 
[Claim 16] Said pilot signal is an optical receiver according to claim 8 characterized by 
being separating the lightwave signal which is transmitted to a receiving side after 
conversion to a lightwave signal was performed and being multiplexed by said N kind of 
lightwave signal [ all or part of], and is transmitted to a receiving side after using said 
pilot signal's is multiplexed by said N kind of lightwave signal [ all or part of], and 
restoring and using said pilot signal. 

[Claim 17] The signal of binary [ said / M kinds of] and/or a multiple value is an optical 
transmitter according to claim 1 characterized by being RZ (return to zero) signal. 
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[Claim 1 8] The number conversion means of transmitting-side signals for changing into 
the signal of N (<M) class which includes the signal of a multiple value at least based on 
the Ruhr where the value which a signal can take inputted the signal which is M kinds of 
binary and/or a multiple value, and was defined beforehand. It has a transmitting-side 
lightwave signal conversion means for changing said N kind of each signal into a 
lightwave signal, respectively. Said conversion by said number conversion nieans of 
transmitting-side signals is faced. The combination of the value of said N kind of each 
signal The optical transmitter determined corresponding to which pattern of the 
combination of the value of M kinds of said signals based on said Ruhr, A receiving-side 
lightwave signal conversion means to perform conversion for restoring the lightwave 
signal of N class generated by said conversion by said transmitting-side lightwave signal 
conversion means to said N kind of signal, respectively. From said N kind restored, 
respectively of signal, it is based on the predetermined relation corresponding to said Ruhr. 
It has a number conversion means of receiving-side signals to perform conversion for 
restoring said M kinds of signals, and said conversion by said number conversion means 
of receiving-side signals is faced. The combination of the value of M kinds of each of said 
signal The lightwave transmission system characterized by having the optical transmission 
line for transmitting a lightwave signal which connects the optical receiver determined 
corresponding to which pattern of the combination of the value of said N kind of signal, 
and said optical transmitter and said optical receiver based on said relation. 
[Claim 19] With the signal of binary [ said / M kinds of], and/or a multiple value They are 
the signals SI, SM of binsiry [ said / M kinds of], and/or a multiple value. With said N 
kind which includes the signal of a multiple value at least of signal They are said N kind 
which includes the signal of a multiple value at least of signals Tl , TN. the 
combination of the value of said N kind of each signal being determined corresponding to 
which pattern of the combination of the value of M kinds of said signals based on said 
Ruhr (1) Signal Si belongs to i (1 <=i<=M) of arbitration for any of the groups Gl, GL 
of L (N<=L<M) individual which uses said M kinds of signals as an element being, and j 
(1 <=j<=N) of (2) arbitration is received. Signal Tj belongs for any of L groups HI, HL 
who use said N kind of signal as an element being, and k (1 <=k<=L) of (3) arbitration is 
received. There are few classes of signal belonging to Group Hk than the class of signal 
belonging to Group Gk. The combination of the value of each signal belonging to Group 
Hk is a lightwave transmission system according to claim 1 8 characterized by what it opts 
for corresponding to which pattem of the combination of the value of the signal belonging 
to Group Gk. 

[Claim 20] the class of signal belonging to said group Hk that it is fewer than the class of 
signal belonging to Group Gk It is L=N and the signal belonging to said group Hk is only 
one kind of Signal Tk. the combination of the value of each signal belonging to Group Hk 
being determined corresponding to which pattem of the combination of the value of the 
signal belonging to Group Gk The value of the signal Tk in predetermined timing is a 
lightwave transmission system according to claim 19 characterized by what it opts for 
corresponding to which pattem and one to one of a value of combination, [ of the signal 
belonging to the group Gk in the timing ] 

[Claim 21] The optical transmission device characterized by having an optical transmitter 
according to claim 1 and an optical receiver according to claim 2. 

[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
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damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the optical transmitter used for optical 
communication, CATV, optical measurement, mobile communications, etc., an optical 
receiver, a lightwave transmission system, and an optical transmission device. 
[0002] 

[Description of the Prior Art] In recent years, the optical transmission which 
digital-signal-izes the image, voice, or data of many channels which harnessed the low 
loss of an optical fiber and a broadband property in image monitoring system, CATV, a 
subscriber system, or mobile communications has put in practical use. Since all media are 
digitized in these, it is in the inclination which a data transmission rate accelerates. 
[0003] First, the configuration and actuation of the conventional lightwave transmission 
system are explained, referring to drawing 9 and drawing 10 (a) - (c). In addition, drawing 
9 is the block diagram of the conventional lightwave transmission system. Moreover, the 
explanatory view of the time variation of a digital signal [ in / in the explanatory view of 
the time variation of a digital signal / in / in drawing 10 (a) / Dl / and drawing 1 0 (b) / 
D2 ] and drawing 101 0 (c) are explanatory views of the time variation of the 
Time-Division-Multiplexing signal in the output (Bl of drawing 9 ) of the 
Time-Division-Multiplexing machine 100. 

[0004] In the optical transmitter 800 side, two digital signals in Dl and D2 are inputted 
into the Time-Division- Multiplexing machine 1 00. Time Division Multiplexing of these is 
carried out, they are outputted from Bl (refer to drawing 10 (c)) as one signal, are 
amplified with amplifier 200, and are inputted into the electrical and electric equipment 
and a phototransducer 300. The electrical signal amplified with amplifier 200 is changed 
into a lightwave signal with the electrical and electric equipment and a phototransducer 
300, and is transmitted to the optical receiver 801 side with an optical fiber 400. 
[0005] The transmitted lightwave signal is inputted into the optical receiver 801, and is 
amplified with the amplifier 600 which was changed into the electrical signal and prefaced 
by the photoelectric transducer 500. And the amplified electrical signal is inputted into the 
time-sharing machine 700, and is divided and outputted to two digital signals Dl and D2. 
[0006] 

[Problem(s) to be Solved by the Invention] However, by the conventional 
above-mentioned method, since the signal of Bl is carrying out Time Division 
Multiplexing of the signal of Dl and D2, it serves as a twice as many data rate (time 
interval 0.5Ts) as this, and will be changed into a lightwave signal with the electrical and 
electric equipment and a phototransducer. Furthermore, this high-speed lightwave signal 
will be received also in an optical receiver. 

[0007] Therefore, the responsibiHty for which the electrical and electric equipment, a 
phototransducer, and a photoelectric transducer are asked must be a high speed, and if the 
number of networks of the digital signal to transmit increases, the high optical 
transmission device (for example, photodiode which are semiconductor laser and a 
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photodetector) of cost is needed. It is because highly precise temperature control and a RF 
circuit design are required in order to plan stability of the transmission engine 
performance. 

[0008] In case this invention carries out optical transmission of the high-speed digital 
signal in consideration of such an above-mentioned conventional technical problem, it 
aims to let the configuration which can ease the military requirement of an optical 
transmission device easy and offer the optical transmitter which can build a low cost 
lightwave transmission system, an optical receiver, an optical transmission device, and a 
lightwave transmission system. 
[0009] 

[Means for Solving the Problem] The first this invention (it corresponds to claim 1) inputs 
the signal whose value which a signal can take is M kinds of binary and/or a multiple 
value. The number conversion means of transmitting-side signals for changing into the 
signal of N (<M) class which includes the signal of a multiple value at least based on the 
Ruhr appointed beforehand. It has a transmitting-side lightwave signal conversion means 
for changing said N kind of each signal into a lightwave signal, respectively. It is the 
optical transmitter characterized by determining the combination of the value of said N 
kind of each signal corresponding to which pattern of the combination of the value of M 
kinds of said signals based on said Ruhr on the occasion of said conversion by said 
nvimber conversion means of transmitting-side signals. 

[0010] The second this invention (it corresponds to claim 2) uses the signal whose value 
which a signal can take is M kinds of binary and/or a multiple value. As opposed to the 
signal of N (<M) class which was generated by the conversion based on the Ruhr 
appointed beforehand and which includes the signal of a multiple value at least A 
receiving-side lightwave signal conversion means to perform conversion for restoring the 
lightwave signal of N class generated by performing optical conversion to a lightwave 
signal to said N kind of signal, respectively. From said N kind restored, respectively of 
signal, it is based on the predetermined relation corresponding to said Ruhr. It has a 
number conversion means of receiving-side signals to perform conversion for restoring 
said M kinds of signals, and said conversion by said number conversion means of 
receiving-side signals is faced. The combination of the value of M kinds of each of said 
signal It is the optical receiver characterized by what it opts for corresponding to which 
pattem of the combination of the value of said N kind of signal based on said relation. 
[001 1] The third this invention (it corresponds to claim 3) is the optical transmitter of the 
first this invention characterized by having a division means for generating the signal of 
binary [ said / M kinds of], and/or a multiple value by dividing the signal inputted firom 
the exterior. 

[0012] The fourth this invention (it corresponds to claim 4) is the optical receiver of the 
second this invention characterized by equipping the signal of binary [ said / M kinds of], 
and/or a multiple value with the synthetic means for restoring the signal inputted fi^om said 
exterior by being generated by dividing the signal inputted from the exterior, and 
compounding the signal of binary [ said / which was restored / M kinds of], and/or a 
multiple value. 

[0013] The fifth this invention (it corresponds to claim 5) the conversion to said lightwave 
signal of said N kind of signal Said N kind changed using the light from which it is carried 
out using the light from which wavelength differs, respectively, and said wavelength 
differs of lightwave signal It is the optical transmitter of the first this invention 
characterized by having a multiplexing means for multiplexing to the lightwave signal of 
N' (<N) class, and performing transmission to a receiving side using said lightwave signal 
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of N' (<N) class it was multiplexed [ class ]. 

[0014] Said N kind of lightwave signal is generated by conversion using the light from 
which wavelength differs, and it is multiplexed by the lightwave signal of N' class, it is 
transmitted to it, and the sixth this invention (it corresponds to claim 6) is the optical 
receiver of the second this invention characterized by to have a separation means for 
restoring said N kind of lightwave signal by [ said ] being multiplexed and separating said 
lightwave signal of N* class transmitted. 

[0015] The seventh this invention (it corresponds to claim 7) is the optical transmitter of 
the first this invention characterized by having a pilot signal generation means to generate 
the pilot signal for being used for amendment of the level variation of said lightwave 
signal transmitted to a receiving side based on a predetermined regulation. 
[0016] The eighth this invention (it corresponds to claim 8) It is the optical receiver of the 
second this invention characterized by having a level variation amendment means for 
amending level variation of said lightwave signal by using the pilot signal for being used 
for amendment of the level variation of said lightwave signal transmitted from a 
transmitting side. 

[0017] The ninth this invention (it corresponds to claim 9) is the optical transmitter of the 
first this invention characterized by having a modulation means beforehand to said N kind 
of signal in order to compensate wave degradation of said lightwave signal. 
[0018] The tenth this invention (it corresponds to claim 10) is the optical receiver of the 
second this invention characterized by having an equivalence means for compensating 
said wave degradation to said restored N kind of signal, 

[0019] The eleventh this invention (it corresponds to claim 11) said pilot signal it being 
generated by making the bit within said M kinds of predetermined time amoimt slots of 
the signal of binary and/or a multiple value into a reference value, and being transmitted to 
a receiving side based on said predetermined regulation It is the optical transmitter of the 
seventh this invention characterized by being transmitted to a receiving side as said a part 
of lightwave signal using conversion to said lightwave signal of said N kind of signal. 
[0020] The twelfth this invention (it corresponds to claim 12) is the optical receiver of the 
eighth this invention characterized by said pilot signal being taking out a reference value 
[ in / it being generated by making the bit within said M kinds of predetermined time 
amount slots of the signal of binary and/or a multiple value into a reference value, and 
using said pilot signal / said predetermined time amount slot ]. 

[0021] The thirteenth this invention (it corresponds to claim 13) is the optical transmitter 
of the seventh this invention characterized by said pilot signal being that conversion to a 
lightwave signal being performed and being transmitted to a receiving side based on said 
predetermined regulation is transmitted to a receiving side using the optical transmission 
line of dedication. 

[0022] The 14th this invention (it corresponds to claim 14) is the optical receiver of the 
eighth this invention characterized by said pilot signal being restoring and using said pilot 
signal from the lightwave signal which conversion to a lightwave signal is performed, is 
transmitted to a receiving side using the optical transmission line of dedication, and is 
transmitted to a receiving side as using said pilot signal using the optical transmission line 
of said dedication. 

[0023] The 15th this invention (it corresponds to claim 15) is the optical transmitter of the 
seventh this invention characterized by said pilot signal being transmitted to a receiving 
side after conversion to a lightwave signal being performed and being transmitted to a 
receiving side based on said predetermined regulation is multiplexed by said N kind of 
lightwave signal [ all or part of ]. 
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[0024] The 16th this invention (it corresponds to claim 16) said pilot signal it being 
transmitted to a receiving side, after conversion to a lightwave signal was performed and 
being multiplexed by said N kind of lightwave signal [ all or part of], and using said pilot 
signal It is the optical receiver of the eighth this invention characterized by being 
separating the lightwave signal transmitted to a receiving side after being multiplexed by 
said N kind of lightwave signal [ all or part of], and restoring and using said pilot signal. 
[0025] The 17th this invention (it corresponds to claim 17) is the optical transmitter of the 
first this invention characterized by the signal of binary [ said / M kinds of] and/or a 
multiple value being an RZ (retum to zero) signal. 

[0026] The 1 8th this invention (it corresponds to claim 18) inputs the sign2il whose value 
which a signal can take is M kinds of binary and/or a multiple value. The number 
conversion means of transmitting-side signals for changing into the signal of N (<M) class 
which includes the signal of a multiple value at least based on the Ruhr appointed 
beforehand. It has a transmitting-side lightwave signal conversion means for changing 
said N kind of each jsignal into a lightwave signal, respectively. Said conversion by said 
number conversion means of transmitting-side signals is faced. The combination of the 
value of said N kind of each signal The optical transmitter determined corresponding to 
which pattern of the combination of the value of M kinds of said signals based on said 
Ruhr, A receiving-side lightwave signal conversion means to perform conversion for 
restoring the lightwave signal of N class generated by said conversion by said 
transmitting-side lightwave signal conversion means to said N kind of signal, respectively, 
From said N kind restored, respectively of signal, it is based on the predetermined relation 
corresponding to said Ruhr. It has a number conversion means of receiving-side signals to 
perform conversion for restoring said M kinds of signals, and said conversion by said 
number conversion means of receiving-side signals is faced. The combination of the value 
of M kinds of each of said signal It is the lightwave transmission system characterized by 
having the optical transmission line for transmitting a lightwave signal which connects the 
optical receiver determined corresponding to which pattern of the combination of the 
value of said N kind of signal, and said optical transmitter and said optical receiver based 
on said relation. 

[0027] The 19th this invention (it corresponds to claim 19) with the signal of binary [ said 
/ M kinds of], and/or a multiple value They are the signals SI, SM of binary [ said / M 
kinds of], and/or a multiple value. With said N kind which includes the signal of a 
multiple value at least of signal They are s£iid N kind which includes the signal of a 
multiple value at least of signals Tl, TN. the combination of the value of said N kind of 
each signal being determined corresponding to which pattern of the combination of the 
value of M kinds of said signals based on said Ruhr (1) Signal Si belongs to i (1 <=i<=M) 
of arbitration for any of the groups Gl , GL of L (N<=L<M) individual which uses said 
M kinds of signals as an element being, and j (1 <=j<=N) of (2) arbitration is received. 
Signal Tj belongs for any of L groups HI, HL who use said N kind of signal as an 
element being, and k (1 <=k<=L) of (3) arbitration is received. There are few classes of 
signal belonging to Group Hk than the class of signal belonging to Group Gk. The 
combination of the value of each signal belonging to Group Hk is the lightwave 
transmission system of the 18th this invention characterized by what it opts for 
corresponding to which pattern of the combination of the value of the signal belonging to 
Group Gk. 

[0028] that the class of signal belonging to said group Hk has less 20th this invention (it 
corresponds to claim 20) than the class of signal belonging to Group Gk It is L=N and the 
signal belonging to said group Hk is only one kind of Signal Tk. the combination of the 



7 



JP-2002-152288-A1 
Computer Translation 
value of each signal belonging to Group Hk being determined corresponding to which 
pattern of the combination of the value of the signal belonging to Group Gk The value of 
the signal Tk in predetermined timing is the lightwave transmission system of the 19th this 
invention characterized by what it opts for corresponding to which pattern and one to one 
of a value of combination. [ of the signal belonging to the group Gk in the timing ] 
[0029] The 21st this invention (it corresponds to claim 21) is an optical transmission 
device characterized by having the optical transmitter of the first this invention, and the 
optical receiver of the second this invention. 
[0030] 

[Embodiment of the Invention] Below, the gestah of operation conceming this invention is 
explained, referring to a drawing. 

[0031] (Gestalt 1 of operation) First, the configuration of the lightwave transmission 
system of the gestalt 1 of this operation is explained, referring to drawing 1 and drawing 2 
R> 2 (a) - (c). In addition, drawing 1 is the block diagram of the lightwave transmission 
system of the gestalt of this operation. Moreover, the explanatory view of the time 
variation of a digital signal [ in / in the explanatory view of the time variation of a digital 
signal / in / in drawing 2 (a) / Dl / and drawing 2 (b) / D2 ] and drawing 2 (c) are the 
explanatory views of the time variation of the Time-Division-Multiplexing signal in the 
output (Al of drawing 1 ) of a digital -analog converter 1. 

[0032] As shown in drawing 1 , a lightwave transmission system consists of an optical 
transmitter 90 and an optical receiver 91 . 

[0033] The optical transmitter 90 consists of a digital-analog converter 1, a signal 
amplifier 2, and semiconductor laser 3 that performs the electrical and electric equipment 
and optical conversion. In addition, the lightwave signal from the optical transmitter 90 is 
transmitted with an optical fiber 4, and is inputted into the optical receiver 91. The optical 
receiver 9 is constituted by light and the electric transducer 5, an amplifier 6, and the 
analog-to-digital converter 7. 

[0034] In addition, a digital-analog converter 1 corresponds to the number conversion 
means of transmitting-side signals of this invention, and semiconductor laser 3 
corresponds to the transmitting-side lightwave signal conversion means of this invention. 
Moreover, light and the electric transducer 5 correspond to the receiving-side lightwave 
signal conversion means of this invention, and an analog-to-digital converter 7 
corresponds to the nimiber conversion means of receiving-side signals of this invention. 
[0035] Below, actuation of the lightwave transmission system of the gestalt of this 
operation is explained. 

[0036] The digital signal which the digital signal shown in the optical transmitter 90 at 
drawing 2 (a) shows to an input Dl at drawing 2 (b) is inputted into an input D2. This 
input signal is equivalent to the high order bit (the gestalt of this operation Dl) and lower 
bit (the gestalt of this operation D2) in a digital-analog converter 1, respectively. 
[0037] In a digital-analog converter 1, the juxtaposition digital signal inputted between 
each time amount slot Ts is changed into a multiple-value signal. That is, in order to make 
a lower bit corresponding to [ 2 / D] corresponding to Dl for the high order bit of the 
signal by which a juxtaposition output is carried out, an output signal like drawing 2 (c) is 
acquired from the output (Al) from a digital-analog converter 1 as a multiple-value signal 
with the level of four values according to inputs Dl and D2. 

[0038] This signal is changed into a lightwave signal by the backward semiconductor laser 
3 amplified with the amplifier 2, and is transmitted with an optical fiber 4. 
[0039] In the optical receiver 91 side, it changes into an electrical signal by the (1) 
photoelectric transducer 5, and the transmitted lightwave signal is amplified to 
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predetermined level required for the analog-to-digital conversion in the latter 
analog-to-digital converter 7 at the (2) amplifier 6, and is changed into a digital signal 
with the (3) analog-to-digital converter 7. 

[0040] Under the present circumstances, to Dl, the signal of drawing 2 (b) D2 by making 
a lower bit corresponding to [ 2 / D] corresponding to Dl for the high order bit of the 
signal by which a juxtaposition output is carried out [ signal of drawing 2 (a) ] It will be 
outputted, respectively. 

[0041] If it considers as the method to which it carries out multiplex [ of the signal ] and 
digital to analog is used by the above configurations, fluctuation time amount of the signal 
which carries out optical transmission can be made the same as the time amount slot of the 
digital signal inputted into a digital-analog converter, and an equivalent transmission 
speed moreover transmitted can be doubled. 

[0042] Thereby, responsibility of an optical transmission device can be made unrelated to 
the number of signals which carries out multiplex. Therefore, light and electric sensing 
elements, such as low cost semiconductor laser (for example, a coaxial type or a surface 
mount mold module) for which broadband responsibility is not required, and a photodiode, 
can be used as an optical device with a high cost rate at the time of seeing as equipment. 
[0043] In addition, although the input to an optical transmitter was made into two lines 
with the gestalt of this operation, there may be not only this but many input signals. In that 
case, although the number of level of the multiple-value signal of the output signal from a 
digital-analog converter increases, the responsibility of an optical device is the same and 
good. 

[0044] Moreover, what is necessary is, as for the optical transmission device, just to secure 
the responsibility of a signal with a quick rate among input signals with the gestalt of this 
operation, if transmission speed has the relation of an integral multiple not only in this but 
mutually although the input signal to an optical transmitter was made into the same 
transmission speed. 

[0045] For example, what is necessary is for the number of input signals to be three, and 
just to secure the responsibility to the rate corresponding to the time amount slot Ts, when 
those inputs are performed by the time amount slot Ts, 2Ts, and 3Ts. 
[0046] What is necessary is just to let the time amount slot of an input signal with the in 
short quickest rate be a time basis for deciding the level of the output signal from a 
digital-analog converter. Of course, the output signal corresponding to an input signal with 
a rate slower than those other than an input signal with the quickest rate takes the same 
level in each time amount slot of an input signal with the quickest rate which is included 
in the time amount slot. In addition, there must not be no big gap in the time amount 
timing which the level of each input signal inputted into a digital-analog converter has 
decided. If a big gap is in this timing, when an output will become unstable like [ at the 
time (for example, when level changes to 1 from 0) of determining the level of an output 
signal ], it is because an error may arise on the level of an output signal. 
[0047] (Gestalt 2 of operation) Below, the configuration of the lightwave transmission 
system of the gestalt 2 of this operation is explained, referring to drawing 3 . In addition, 
drawing 3 is the block diagram of the lightwave transmission system of the gestalt of this 
operation. 

[0048] As shown in this drawing, a lightwave transmission system consists of an optical 
transmitter 92 and an optical receiver 93. 

[0049] The optical transmitter 92 consists of the signal divider (DEMUX is called 
hereafter) 8, digital -analog converters 11 and 12, signal amplifiers 21 and 22, and 
semiconductor laser 31 and 32 that performs the electrical and electric equipment and 
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optical conversion. In addition, two lightwave signals from the optical transmitter 93 are 
respectively transmitted with optical fibers 41 and 42, and are inputted into the optical 
receiver 93. The optical receiver 93 is constituted by light and the electric transducers 51 
and 52, amplifiers 61 and 62, analog-to-digital converters 71 and 72, and the signal 
multiplex composition machine (MUX is called hereafter) 9 that carries out multiplex [ of 
the signal ] on a time-axis. 

[0050] In addition, the signal divider 8 corresponds to the division means of this invention, 
the means containing digital-analog converters 11 and 12 is equivalent to the number 
conversion means of transmitting-side signals of this invention, and the means containing 
semiconductor laser 31 and 32 is equivalent to the transmitting-side lightwave signal 
conversion means of this invention. Moreover, the signal multiplex composition machine 
9 corresponds to the synthetic means of this invention, the means containing light and the 
electric transducers 51 and 52 is equivalent to the receiving-side lightwave signal 
conversion means of this invention, and the means containing analog-to-digital converters 
71 and 72 is equiveilent to the number conversion means of receiving-side signals of this 
invention. 

[0051] Below, actuation of the lightwave transmission system of the gestalt of this 
operation is explained. 

[0052] It is inputted into the optical transmitter 92 from the input signal line 25, and a 
high-speed digital signal (for example, lOGbps) is serially quadrisected by DEMUX8 
(each signal is 2.5Gbps), and is outputted to D1-D4. 

[0053] The digital signal of Dl and D2 turns into an output signal which has 
multiple-value level with a digital-analog converter 11, and turns into a lightwave signal 
by semiconductor laser 31 through an amplifier 21, and an optical fiber 41 is transmitted. 
Similarly, the digital signal of D3 and D4 tums into an output signal which has 
multiple-value level with a digital-analog converter 12, and tums into a lightwave signal 
by semiconductor laser 32 through an amplifier 22, and an optical fiber 42 is transmitted. 
[0054] The lightwave signal from an optical fiber 41 is changed into an electrical signal by 
the photoelectric transducer 5 1 at the optical receiver 93 side, and it is amplified to 
predetermined level required for the analog-to-digital conversion in the latter 
analog-to-digital converter 71 at an amplifier 61, and is changed into a digital signal with 
an analog-to-digital converter 71. Similarly, the lightwave signal from an optical fiber 42 
is changed into an electrical signal by the photoelectric transducer 52, is amplified to 
predetermined level required for the analog-to-digital conversion in the latter 
analog-to-digital converter 72 at an amplifier 62, and is changed into a digital signal with 
an analog-to-digital converter 72. 

[0055] In this way. Time Division Multiplexing of the four acquired juxtaposition digital 
signals is carried out in MUX9, and they are outputted from a signal line 26. In addition, 
what is necessary is just to use the tape core wire of the 2 heart as optical fibers 41 and 42, 
in order to double the time amount timing of each signal. 

[0056] The system which can carry out high-speed transmission equivalent can be offered 
by low cost by carrying out time sharing of the high-speed digital signal, considering as a 
low speed shoes signal by the above configurations, changing this into a multiple-value 
level signal using some digital-analog converters, and transmitting with an optical fiber 
using the low cost optical transmission device whose speed of response engine 
performance is not severe. 

[0057] In addition, with the gestalt of this operation, DEMUX quadrisected and the part 
which carries out digital to analog showed an example which is established only two lines. 
However, there is especially no limit that not only this but the number of partitions and the 
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number of networks of digital to analog should just be range in which the signal decision 
of multiple- value level is possible at the analog-to-digital converter in an optical receiver. 
[0058] (Gestalt 3 of operation) Below, the configuration and actuation of the lightwave 
transmission system of the gestalt 3 of this operation are explained, referring to drawing 4 . 
In addition, drawing 4 is the block diagram of the lightwave transmission system of the 
gestalt of this operation. 

[0059] The lightwave transmission system of the gestalt of this operation differs from the 
lightwave transmission system (refer to drawing 3 ) of the gestalt 2 of this operation 
mentioned above mainly in the following two points. Namely, in (1) light transmitter 94, it 
is semiconductor laser 33 about the multiple- value level signal from an amplifier 21. 
Moreover, when the multiple-value level signal from an amplifier 22 is changed into a 
lightwave signal by semiconductor laser 34, respectively, The lightwave signal which 
oscillated on wavelength which is different in semiconductor laser 33 and semiconductor 
laser 34, and was changed by these In the point and (2) light receiver 95 which wavelength 
multiplexing is carried out with the optical multiplexing vessel 35, and are transmitted 
with one optical fiber 34 Carry out wavelength separation of the lightwave signal by 
which wavelength multiplexing was carried out with an optical separator 36, and the light 
of each wavelength is changed into an electrical signal by photoelectric transducers 53 and 
54. It is the point which amplifies to predetermined level required for analog-to-digital 
conversion at amplifiers 63 and 64, and is changed into a digital signal with 
analog-to-digital converters 71 and 72. 

[0060] In addition, the optical multiplexing machine 35 corresponds to the multiplexing 
means of this invention. Moreover, an optical separator 36 corresponds to the separation 
means of this invention. 

[0061] Even if it can build a lightwave transmission system in a single optical 
transmission line and adds the signal of two or more networks by making it such a 
configuration, system extensibility can be made easy by adding or permuting the 
semiconductor laser and optical multiplexing machine with which wavelength differs. 
[0062] In addition, multiplexing of this invention was performed by compounding two 
lightwave signals to one lightwave signal with the gestalt of this operation mentioned 
above. However, multiplexing of this invention should just be performed by compounding 
the lightwave signal of not only this but N individual changed in short using the light from 
which wavelength differs to the lightwave signal of N' (<N) individual. 
[0063] (Gestalt 4 of operation) Below, the configuration and actuation of the lightwave 
transmission system of the gestalt 4 of this operation are explained, referring to drawing 5 
(a) - (c). In addition, the explanatory view of the time variation of a digital signal [ in / in 
the explanatory view of the time variation of a digital signal / in / in drawing 5 (a) / Dl / 
and drawing 5 R> 5 (b) / D2 ] and drawing 5 (c) are the explanatory views of the time 
variation of the Time-Division-Multiplexing signal in the output of a digital-analog 
converter 1 . 

[0064] The configuration of the lightwave transmission system of the gestalt of this 
operation is the same as the configuration of the lightwave transmission system of the 
gestalt 1 of this operation mentioned above. However, in the gestalt of this operation, the 
signal of Dl and D2 which are inputted into a digital-analog converter 1 (refer to drawing 
1 ) is made into RZ (Return Zero) signal which surely returns to 0 levels even if it is 1 
level within the unit time amount slot Ts, as shown in drawing 5 (a) and (b). As the 
multiple-value level signal from a digital-analog converter 1 is also shown in drawing 5 
(c), it is outputted by this as a signal which returns to 0 level within a unit time amount 
slot. 



11 



JP-2002-152288-A1 
Computer Translation 
[0065] By making it such a signal system, the level of a signal surely returns to 0 level 
within a unit time amount slot. Therefore, as a transmission band, a low frequency domain 
is unnecessary, if it is the band which is extent which can perform the pulse response of 
RZ signal within a unit time amount slot, it is enough, and the system which does not need 
a broadband property as a transmission system can be built. 

[0066] In addition, although the gestalt of this operation showed the example which uses 
RZ signal as an input signal, by the usual high-speed digital signal generator, a signal is 
generated as an NRZ (non-return zero) signal. Therefore, aNRZ-RZ converter (not 
shown) may be inserted in the preceding paragraph of a digital-analog converter, and 
NRZ-RZ conversion may be performed. 

[0067] (Gestalt 5 of operation) Below, the configuration and actuation of the lightwave 
transmission system of the gestalt 5 of this operation are explained, referring to drawing 6 . 
In addition, dravsdng 6 is the block diagram of the lightwave transmission system of the 
gestalt of this operation. 

[0068] The lightwave transmission system of the gestalt of this operation differs from the 
lightwave transmission system (refer to drawing 1 ) of the gestalt 1 of this operation 
mentioned above mainly in the following two points. Namely, (1) light transmitter 96 has 
the signal input part P which inputs a pilot signal. The point and (2) light receiver 97 
which change into a lightwave signal the pilot signal inputted through amplifier 23 by 
semiconductor laser 38, and output it to an optical fiber 45 Change the lightwave signal 
from an optical fiber 45 into an electrical signal by the photoelectric transducer 56, and it 
amplifies so that it may be set to the reference level at the time of an amplifier 66 
performing analog-to-digital conversion in an analog-to-digital converter 10 (for example, 
1 level). It is the point of inputting into the input section P of an analog-to-digital 
converter 10. 

[0069] In addition, a means including the signal input part P which inputs a pilot signal is 
equivalent to the pilot signal generation means of this invention. Moreover, the means 
containing the input section P of an analog-to-digital converter 10 is equivalent to the level 
variation amendment means of this invention. 

[0070] If the pilot signal which hits reference level is established separately and 
transmitted by such configuration, the overall level variation at the time of a signal 
transmission vnll be amended, and normal analog-to-digital conversion in an optical 
receiver can be performed. 

[0071] In addition, although the optical fiber which transmits a pilot signal was separately 
prepared with the gestalt of this operation, it can also transmit with one optical fiber by 
differing and carrying out wavelength multiplexing of the oscillation wavelength of 
semiconductor laser 37 and semiconductor laser 38 using an optical multiplexing machine. 
In that case, an optical separator is prepared with an optical receiver and wavelength 
separation of the lightwave signal by which wavelength multiplexing was carried out is 
carried out. 

[0072] (Gestalt 6 of operation) Below, the configuration and actuation of the lightwave 
transmission system of the gestalt 6 of this operation are explained, referring to drawing 7 
(a) - (c). In addition, the explanatory view of the time variation of a digital signal [ in / in 
the explanatory view of the time variation of a digital signal / in / in drawing 7 (a) / Dl / 
and drawing 7 R> 7 (b) / D2 ] and drawing 7 (c) are the explanatory views of the time 
variation of the output signal with which the pilot signal of a digital-analog converter 1 
was inserted. 

[0073] The configuration of the lightwave transmission system of the gestalt of this 
operation is the same as the configuration of the lightwave transmission system (refer to 
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drawing 6 ) of the gestalt 5 of this operation mentioned above. However, in the gestalt of 
this operation, as it is made to generate within the digital-analog converter of an optical 
transmitter beforehand and a pilot signal is inserted into the digital-to-analog signal by the 
input signal (refer to drawing 7 (a) and (b)) from Dl and D2, it is outputted from a 
digital-analog converter. 

[0074] As an example of an output signal, as shown in drawing 7 (c), the pilot signals 75 
and 76 of 1 level are inserted and formed into RZ signal. 

[0075] In an optical receiver, the output signal from the digital-analog converter 
transmitted as a lightwave signal is changed into an electrical signal. And an 
analog-to-digital converter extracts a pilot signal from the inputted signal (refer to drawing 
7 (c)), and it performs analog-to-digital conversion, referring to the level. 
[0076] By making it such a configuration, attachment transmission of the pilot signal is 
carried out by electric time multipled, the overall level variation at the time of a signal 
transmission is amended, and normal analog-to-digital conversion in an optical receiver 
can be performed. 

[0077] In addition, insertion of a pilot signal was performed with the gestalt of this 
operation mentioned above by finding out the empty slot of the input signal from Dl and 
D2, and inserting pilot signals 75 and 76. However, insertion of not only this but a pilot 
signal may be performed by generating the empty slot for inserting a pilot signal 
positively by shifting the input signal from Dl and D2. Moreover, with the gestalt of this 
operation mentioned above, the pilot signal does not need to be formed into RZ signal not 
only in this, although RZ signal was formed. 

[0078] (Gestalt 7 of operation) Below, the configuration and actuation of the lightwave 
transmission system of the gestalt 7 of this operation are explained, referring to drawing 8 . 
In addition, drawing 8 is the block diagram of the lightwave transmission system of the 
gestalt of this operation. 

[0079] The lightwave transmission system of the gestalt of this operation differs from the 
lightwave transmission system (refer to drawing 1 ) of the gestalt 1 of this operation 
mentioned above mainly in the following two points. That is, in (1) light transmitter 98, it 
is the point of having formed the compensation section 82 which amends wave 
degradation vinder optical transmission between amplifier 6 and an analog-to-digital 
converter 7, in the point and (2) light receive section 99 for which the modulation section 
81 is beforehand prepared in order to amend wave degradation under optical transmission 
between amplifier 2 and semiconductor laser 3. 

[0080] By making it such a configuration, the waveform distortion imder the effect of the 
wavelength dispersion in an optical fiber 4 etc. is amended, and normal analog-to-digital 
conversion in an optical receive section can be performed. 

[0081] Moreover, the modulation section and the compensation section can also be 
beforehand prepared so that the frequency-response nature of semiconductor laser, or a 
light and an electric transducer may be complemented, for example, when the 
responsibility by the side of a RF is small, the responsibility by the side of a RF is high 
beforehand ~ it considers as the modulation section or the complement section beforehand. 
Of course, it is not necessary to prepare the modulation section and the complement 
section in coincidence beforehand, and you may prepare in one of an optical transmitter 
and the optical receivers. 

[0082] In addition, as semiconductor laser, the long wavelength laser of the InP system 
ingredient of a wavelength the band of 1 .2-1 .6 micrometers, the semiconductor laser of 
0.98-micrometer band, the laser of the GaAlAs system ingredient of an oscillation 
wavelength the band of 0.78 micrometers, etc. can be used with the gestalt of the 
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above-mentioned implementation, for example. 

[0083] Moreover, v^th the gestalt of the above-mentioned implementation, the usual 
optical fiber is used for an optical fiber. There is the usual optical fiber vAth a core 
diameter of about 10-300 micrometers in this, in addition, a multimode optical fiber and a 
single mode optical fiber — all are usable. 

[0084] Moreover, wdth the gestalt of the above-mentioned implementation, although the 
amplifier is inserted, when signal level has fully secured, it is not necessary to insert an 
amplifier. 

[0085] This invention is an optical transmitter which inputs two or more digital signals 
into a digital-analog converter, and changes and transmits the multiple-value output signal 
from said digital-analog converter to a lightwave signal v^th the electrical and electric 
equipment and a phototransducer so that clearly fi"om the place described above. In 
addition, two or more digital signals inputted into the digital-analog converter of the 
above-mentioned optical transmitter may be signals changed into RZ signal, when it is RZ 
(retum to zero) signal or an NRZ (non-retum zero) signal. 

[0086] Moreover, this invention is an optical transmitter which changes and transmits the 
multiple-value output signal fi-om at least one or more digital-analog converters into which 
two or more signals from the time-sharing machine changed into two or more time-sharing 
signals and said time-sharing machine input the digital signal by which Time Division 
Multiplexing was carried out, for example, and said digital-analog converter to a 
lightwave signal with the electrical and electric equipment and a phototransducer. 
[0087] Moreover, as an optical receiver which receives the lightwave signal fi-om for 
example, the above-mentioned optical transmitter, this invention is changed into an 
electrical signal in a photoelectric transducer, inputs said electrical signal into an 
analog-to-digital converter, and considers it as the configuration which takes out two or 
more signals which are outputted from an output terminal, and which were arranged in 
parallel as two or more transmitted digital signals. 

[0088] Furthermore, the optical transmitter which changes two or more multiple-value 
output signals into the lightwave signal with which wavelength differs respectively from 
two or more digital-analog converters with two or more electrical and electric equipment 
and phototransducers, and transmits the light of each wavelength with one optical fiber 
with an optical multiplexing vessel, and the optical receiver which receives this light can 
also be constituted. Furthermore, the optical transmitter which sets to 1 the bit vsdthin the 
predetermined time amoxmt slot of two or more digital signals inputted into a 
digital-analog converter, and is transmitted with a multiple-value output signal by making 
the signal fi-om said digital-analog converter v^thin that time amoimt slot into a pilot 
signal, and the optical receiver which receives this light can also be constituted. 
[0089] Moreover, this invention is equipped for example, with the source of a pilot signed, 
can change the reference level signal fi-om said source of a pilot signal into the lightwave 
signal from which wavelength differs with the electrical and electric equipment and a 
phototransducer, and can also constitute the optical transmitter which carries out 
wavelength multiplexing and which is outputted with an optical multiplexing vessel, and 
the optical receiver which receives this light. 

[0090] Moreover, this invention is an optical transmission device characterized by 
consisting of at least one optical transmitter of this invention, and at least one optical 
receiver, and having the I/O section of one or more lightwave signals, and both 
transmitting and receiving a lightwave signal. 

[0091] Moreover, this inventions are the optical transmitter of this invention, an optical 
receiver, and a lightwave transmission system characterized by consisting of combination 
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of an optical transmission device. 

[0092] In addition, the signal of binary [ of this invention / M kinds of ] or a multiple 
value was a binary digital signal which takes two values, 2 or four lines, of 0 or 1 with the 
gestalt of this operation mentioned above. However, in short, the signals of binary [ of not 
only this but this invention / M kinds of ] or a multiple value may be the signals SI, 
SM of binary [ M kinds of ], or a multiple value. 

[0093] moreover, in case M kinds of such signals SI, SM are changed into the signals 
Tl, TN of N (<M) class based on the Ruhr which was able to be appointed beforehand 
Signal Si belongs to i (1 <=i<=M) of arbitration for any of the groups Gl, GL who arc 
not the empty of L (N<=L<M) individual which uses the signal of M class as an element 
being, and j (1 <=j<=N) of (2) arbitration is received. (1) — Signal Tj belongs for any of 
the groups HI, HL who are not L empty which uses the signal of N class as an element 
being, and k (1 <=k<=L) of (3) arbitration is received. The combination of the value of 
each signal belonging to Group Hk may be determined corresponding to which pattern of 
the combination of the value of the signal belonging to Group Gk. However, since it is 
difficult to use the conventional digital-analog converter as it is as a conversion means for 
performing such conversion, the converter of dedication will be created. Moreover, in such 
a case, the same amelioration is required also for the analog-to-digital converter of a 
receiving side. 

[0094] In addition, of course, the signal belonging to Group Hk may be plurality. As 
opposed to the signals SI, S5 binary [ five kinds of ] For example, two group Gl= {SI, 
S2, S3}, Consider G2= {S4, S5} and the signal Tl of four values which are the signals 
which belong to a group HI from the signals SI, S2, and S3 belonging to a group Gl (1), 
and the binary signal Tl (2) are generated. The signal T2 of four values which are signal 
S4 belonging to a group G2 and a signal which belongs to a group H2 from S5 may be 
generated. In short, there should be just few classes of signal which belongs to Group Hk 
to k (1 <=k<=L) of arbitration than the class of signal belonging to Group Gk. 
[009S] By such configuration, easing the responsibility of the device which carries out 
optical transmission, a high-speed data rate can be secured as an optical transmission 
system, and a low cost lightwave transmission system can be built. 
[0096] 

[Effect of the Invention] While there is this invention, for example with an easy 
configuration so that clearly from the place described above, it has the advantage in which 
mass tr£insmission is possible and the military requirement of the device which carries out 
optical transmission can be eased. 

[Translation done.] 
♦ NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not trsmslated. 

DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] The block diagram of the lightwave transmission system of the gestalt 1 of 
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operation of this invention 

[Drawing 2] The explanatory view ( drawing 2 (a)) of the time variation of the digital 
signal in Dl of the gestalt 1 of operation of this invention, the explanatory view ( drawing 
2 (b)) of the time variation of the digital signal in D2, the explanatory view of the time 
variation of the Time-Division-Multiplexing signal in the output of a digital-analog 
converter 1 ( drawing 2 (c)) 

[Drawing 3] The block diagram of the lightwave transmission system of the gestalt 2 of 
operation of this invention 

[Drawing 4] The block diagram of the lightwave transmission system of the gestalt 3 of 
operation of this invention 

[Drawing 5] The explanatory view ( drawing 5 (a)) of the time variation of the digital 
signal in Dl of the gestalt 4 of operation of this invention, the explanatory view ( drawing 
5 (b)) of the time variation of the digital signal in D2, the explanatory view of the time 
variation of the Time-Division-Multiplexing signal in the output of a digital-analog 
converter 1 ( drawing 5 (c)) 

[Drawing 6] The block diagram of the lightwave transmission system of the gestalt 5 of 
operation of this invention 

[Drav^ng 7] The explanatory view of the time variation of the output signal with which 
the pilot signal of the explanatory view ( drawing 7 (a)) of the time variation of the digital 
signal in Dl of the gestalt 6 of operation of this invention, the explanatory view ( drawing 

7 (b)) of the time variation of the digital signal in D2, and a digital-analog converter 1 was 
inserted ( drawing 7 (c)) 

[Drawing 8] The block diagram of the lightwave transmission system of the gestalt 7 of 
operation of this invention 

[Drawing 9] The block diagram of the conventional lightwave transmission system 
[Drawing 10] The explanatory view ( drawing 10 (a)) of the time variation of the digital 
signal in conventional Dl, the explanatory view ( drawing 10 (b)) of the time variation of 
the digital signal in D2, the explanatory view of the time variation of the 
Time-Division-Multiplexing signal in the output of the Time-Division-Multiplexing 
machine 100 ( dravsdng 10 (c)) 
[Description of Notations] 

90, 92, 94, 96, 98 Optical transmitter 

91, 93, 95, 97, 99 Optical receiver 

3, 31, 32, 33, 34, 37, 38 Semiconductor laser 

5, 51, 52, 53, 54, 55, 56 Light and electric transducer 

1 , 11, 12 Digital-analog converter 

7, 71, 72, 10 Analog-to-digital converter 

8 DEMUX (Time-Sharing Machine) 

9 MUX (Time-Division-Multiplexing Machine) 

4, 41, 42, 43, 44, 45 Optical fiber 

35 Optical Multiplexing Machine 

36 Optical Separator 

[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 
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2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DRAWINGS 

[Drawings] 

[Drawing 4] 

[Drawing 1] 

[Drawing 2] 

[Drawing 5] 

[Drawing 6] 

[Drawing 7] 

[Drawing 8] 

[Drawing 9] 

[Drawing 10] 

[Translation done.] 
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